Introduction
With Earth's environment changing rapidly due to global climate change, population growth, and human activities, the future is becoming very difficult to predict. Uncertainty drives scientific curiosity and thirst for knowledge and solutions, but it can also lead to insecurity, anxiety, and fear. Few will dispute that life on earth is becoming increasingly threatened by environmental problems such as air pollution, water contamination, and degradation of soils, issues that can be commonly linked to unregulated human activities and irresponsible policymaking (Currell and Han 2017; Howard and Howard 2016; Li et al. 2014 Li et al. , 2015 Li et al. , 2017a . But, how will these environmental problems affect our future and how can they be resolved? Such questions are clearly very difficult to answer, but where there is will, there is hope, and scientists throughout the world diligently continue with their painstaking efforts to understand the issues and develop effective solutions. Scientific research is the basis for sound planning and management of all resources (Li 2016) and, as such, is the key to the future health and prosperity of all humanity (Cheng 2016) . Emerging young scientists have an especially important role to play. They have inherited environmental issues through no fault of their own but are able to bring fresh vitality and new perspectives that can drive research forward into uncharted territories. They represent the hope for the future and deserve support by every means possible.
This special issue of Environmental Science and Pollution Research was developed to recognize the increasingly valuable role that young scientists are making in solving the globe's serious environmental problems. It focuses on research papers solicited from outstanding young scholars in earth and environmental sciences under the age of 38 and showcases, in particular, the work of members of the International Association of Hydrogeologists Early Career Hydrogeologists' Network (IAH-ECHN). In total, 19 submissions were received and 7 were finally accepted for publication after peer review. They present new approaches to multidisciplinary research and provide fresh insights to solving current and emerging problems in the earth and environmental sciences.
Contributors to this special issue
This special issue includes six research papers and one review paper. The authors of the papers selected for publication are from Australia, China, Italy, Mexico, South Africa, and Thailand. All of these authors are working actively as hydrogeologists and environmental Matthew is a recognized expert in hydrogeology and groundwater geochemistry, and his research currently focuses on the use of environmental tracers in hydrogeology, the fate and transport of groundwater contaminants, and groundwater sustainability in arid and semi-arid regions. He has published over 20 papers in peer-reviewed journals and has participated in media interviews related to groundwater. His research paper titled BControls on elevated fluoride and arsenic concentrations in groundwater from the Yuncheng Basin, China^has been recognized by the International Association of Geochemistry as one of the most influential papers (most cited over 5 years) published in the Applied Geochemistry.
Dr. Peiyue Li, born in 1984, is an associate professor in Hydrogeology and Environmental Science at Chang'an University, China. He obtained his Ph.D. degree in Groundwater Science and Engineering from Chang'an University in 2014. He is currently an associate editor for the journal of Exposure & Health and is a guest editor for several well-recognized international journals published by Springer Nature, as well as a reviewer for more than 50 international journals. He was elected Ban outstanding young scientific star^by the provincial government and has received ten provincial and national awards for recognizing his achievements in education and scientific res e a r c h . H e i s n o w w o r k i n g i n t h e f i e l d s o f hydrogeochemistry, groundwater pollution, and groundwater quality with special emphasis on the interrelation between human activities and the groundwater environment. He has published over 80 research papers in peer-reviewed journals and his paper published in Nature entitled BAccelerate research on land creation^was selected as one of the best opinion pieces published in Nature in 2014.
Jie Chen, born in 1988, will receive her Ph.D. in Hydrology and Water Resources at Chang'an University, in 2017. Despite her youth, she has already published over ten research papers, several in highly regarded international journals. She has wide research interests that range from groundwater pollution and groundwater quality assessment to lake water quality. Her Ph.D. dissertation examines interactions between lake water and groundwater and their role in lake water quality variation.
Dr Brendon Ronald Jones, born in 1987, is a Ph.D. student majoring in Engineering Geology at University of Pretoria, South Africa, and expects to receive his degree during 2017. He is also currently a principal engineering geologist at GaGE Consulting which is based in Johannesburg. Brendon has a strong research and academic background, with his early research having been recognized by receiving the Haughton Award, as well as the SAIEG Student Award in 2010. He has published close to ten refereed journal articles and book chapters.
Dr. Tanapon Phenrat has been a lecturer at Naresuan University, Thailand, since 2010. She obtained her Ph.D. in Environmental Engineering and Science from Carnegie Mellon University, Pittsburgh, USA, in 2008 and worked as a post-doctoral research both at the same university and at the Colorado School of Mines before taking up the lectureship in Thailand. She has received several awards for her excellence in research. She has a wide range of research interests including nano-scale zero-valent iron, environmental system modeling, environmental forensics and site characterization, and quantitative risk assessment. She has published over ten papers in peer-reviewed journals.
Manuscripts selected for the special issue
With such an excellent array of young international authors, it is inevitable that the papers selected for publication feature cutting-edge research on a wide range of important issues. They range from the fundamental nature of groundwater flow, as investigated at the laboratory scale, to the risks and threats associated with groundwater pollution at the basin scale. The papers are briefly introduced below:
Rapid expansion of shale gas development as an unconventional source of energy has increased the need for various hydrochemical and geochemical studies, as there is concern that changes to the flow dynamics at a regional scale may cause severe groundwater quality deterioration. Investigations of methane origin and behavior were carried out in the Gippsland basin by issue) using environmental isot o p e s δ 1 3 C a n d δ 2 H s u p p o r t e d b y b r o a d e r hydrochemical analysis. This study will aid future shale gas development while enhancing groundwater quality protection.
China is undergoing rapid economic development that has led to severe environmental pollution including groundwater quality deterioration (Han et al. 2016) . Two papers in this special issue are from Chinese scholars and relate to this concern. The research paper by Chen et al. (2017, this issue) examines factors controlling nitrogen contamination of groundwater in an agricultural region, Northwest China, using hydrochemical, hydrogeological, and isotopic techniques. Synthetic fertilizers and manure/ sewage were found to be the primary source of the pollution with either NO 3− or NH 4+ predominant depending on local aquifer conditions. In the second Chinese paper, Li et al. (2017b, this issue ) takes a broader perspective on groundwater quality research in China, reviewing recent progress and identifying ten fields of research that are urgently required. As indicated by the authors, groundwater quality research represents an unprecedented challenge in China (Li 2016 ), but also a great opportunity (Li et al. 2017b, this issue) .
Soil salinization and groundwater nitrate pollution are commonly encountered in arid and semi-arid agricultural zones throughout the world (Li et al. 2016a; Wu et al. 2014) , and Re and Sacchi (2017, this issue) reveal the results of a hydrogeochemical and isotopic investigation of the salinity-pollution nexus in coastal aquifers of an arid Moroccan plain. Manure and septic effluent from urban areas and synthetic fertilizers from agricultural areas were identified as the two primary sources of pollution, and nitrate was found to play a key role in water-rock interaction processes.
Geothermal waters are widely abstracted for medical bathing, and their temperature and hydrochemical composition are key to their utility and effectiveness. Hernández-Morales and Wurl (2017, this issue) investigated geothermal spring waters in the Santiago watershed of Mexico using hydrochemistry including isotopes and showed that the temperature ranged from 70 to 115°C for the deep thermal reservoir shows promise for geothermal energy development.
Variably saturated flow introduces an unwelcome level of complexity in hydrogeological studies but it can be an important phenomenon worthy of detailed research. Jones et al. (2017, this issue ) conducted a series of centrifuge experiments, supported by numerical modeling, to fill knowledge gaps that exist between theory and practice. Their work on seepage flow and the relative importance of scale effect on parameters such as hydraulic gradient and hydraulic conductivity demonstrate the considerable benefits of geotechnical centrifuge studies and geotechnical centrifuge modeling, especially with regard to assessing hydrodynamic dispersion in unsaturated fracture zones. This study helps advance hydrogeological and environmental research in unsaturated zones.
Discharge of wastewater is one of the most common sources of water pollution in modern society (Li et al. 2016b) , posing significant risks to the environment and human health (Wu and Sun 2016) . It contains a range of pollutants including trace metals, organics, and inorganics. Phenol is a toxic hydrocarbon that is common in industrial wastewater and may cause skin irritation and kidney inflammation, threatening human health. Effective degradation of phenol is a crucial component of industrial wastewater treatment. In the research paper by Phenrat et al. (2017, this issue) , a two-phase phenoldegradation technique is introduced that uses vetiver plantlets. This technique can eliminate phenol over seven times more quickly than routine methods involving aerated microbial degradation. By providing a more efficient way of removing phenol in wastewater, the technique benefits both wastewater treatment and water quality protection.
Final remarks
Young scientists in earth and environmental sciences are playing an increasingly important role in scientific research and, with time, will have a major influence on policymaking in the fields of environmental management and protection. They represent our hope for the future. To help them develop more rapidly and fulfill their potential, governments, scientific societies, and experienced practitioners must support them to the fullest extent possible. Governments and funding agencies need to provide generous financial assistance. Veteran research scientists working closely with professional institutions need to provide guidance, mentorship, and, most of all, encouragement. This special issue of Environmental Science and Pollution Research is one small step in that direction and illustrates what can be achieved with the appropriate level of commitment from all concerned.
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